annual income. The peak season for honey gathering is March to April. There is high disparity in pricing between wild honey (Php 60 per 375 ml bottle) and processed cultured honey ( Php 250.00 per 200 ml). This could be the basis to the possibility of establishing a wild honey cottage industry. Mamuhagays leave bees wax to rot in the forest floors which could be sold and utilized as honey by-products. Wild honey gathering could be linked to the ecological tourism industry in the province. Organized wild honey gatherers realized the important link of WHB to forest protection because it has become their source of livelihood. Lack of knowledge and information on parameters of WHB population may cause over extraction leading to their extinction.
BACKGROUND
Bohol is one of the leading provinces in the Philippines that give priority to environmental rehabilitation, conservation measures and programs (PPDO Report 2005). Different stakeholders in the province are engaged in different levels of implementation of environmental protection, rehabilitation, conservation and management in several strategic and critical resources. In particular, a group of nongovernment organizations (NGO's) and academe in collaboration with the provincial government is working together in the rehabilitation and conservation of the Loboc Watershed through agro-forestry, assisted natural regeneration and different forest protection and sustainable practices (Loboc AFA Project Report, 2006) . Bio-diversity conservation is also one of the areas given attention.
Wild honeybees (WHB) are very important in the bio-diversity and conservation of the forests. They serve as one of the main pollinators of the wild trees and other flowering plant life in the area, an essential function of the natural process of forest regeneration. They are also sources of food for birds and are part of the larger food chain. Traditionally, community residents along the forest lines have been harvesting wild honey from the forests for family consumption, medicinal purposes as well as for their economic value.
In Bohol, several local species of wild honeybees can be found.
The most productive are the "putyukan" or Apis dorsata which are found in heavily forested areas and which produce a huge supply of honey and wax. Some bees can also be found in the lowlands and farm areas such as the "quiyot" or Trigona, Apis cerana species which are known to be effective pollinators in low lying areas (UBCDFI PTFCF Pro Forest Bees Project Document 2008) . Such species do not produce a commercial amount of honey but has high potentials for natural pollination of vegetable gardens and orchards.
The Forests, Home of Apis dorsata: The Loboc Watershed is declared as a critical watershed in Bohol and in Region VII. The Rajah Sikatuna Protected Landscape (RSPL) and the Loboc Watershed Forest Reserve (LWFR) are two of the four protected areas inside the Loboc Watershed. These two protected areas play host to a total forest area of 20,839 hectares, of which an estimated 15,000 hectares are inside the Loboc Watershed, and considered the biggest well-stocked timber forests in the whole region VII. These forests straddle the mountain ranges located in 12 municipalities namely, Bilar, Batuan, Loboc, Sevilla, Balilihan, Catigbian, Sagbayan, Carmen, Sierra Bullones, Lila, Dimiao and Valencia. Being the largest stock forest area in the province, it plays an important role as home to several species of flora and fauna. It is the home of many hives of Apis dorsata.
It is estimated that there are over 12,000 households who live in the surrounding forests and protected areas in the Loboc Watershed. These families are dependent on subsistence farming for livelihood. Over the years, the increase of population in the surrounding protected areas pose a grave threat to the forests. There are increasing incidence of forest fires, timber poaching and illegal harvesting of forest products. The long term impact of these practices contributes to the over-all concern for increasing stress on the ecological balance of the forests (UBCDFI PACAP SLNRMP Project Document 2007).
The Project: The University of Bohol Community Development Foundation Inc. (UBCDFI) is a local NGO that implements natural resource management projects in the Loboc Watershed with the support of the Philippines-Australia Community Assistance Program (PACAP). It works with communities living along the protected areas to build their capacity in sustainable management of natural resources as well as helps increase the income of local residents. In 2007, UBCDFI found out that the traditional livelihood of wild honey harvesting was prevalent among some of the farmers in Subayon, Bilar. It provided seed capital to the community-based cooperative to buy the harvested wild honey and assisted the cooperative in packaging and marketing it. In 2008, UBCDFI gained access to supplemental funding from the Philippine Tropical Forest Conservation Foundation (PTFCF) for its project on Protecting the Forest by Conserving the Wild Honeybees or the ProForestBees Project. The project goal was to protect both the forest and WHB population while at the same time encouraged sustainable harvesting of wild honey by local residents.
Recognizing that there was very limited or in fact nil information about the wild honey gathering in the province and about the wild honeybee gatherers, the ProForestBees project made it a major component to conduct a developmental research that hopefully would guide the UBCDFI, the community and all development stakeholders with strategies by which to address the issues.
OBJECTIVES OF THE STUDY
The main objective was to provide information on the practices and concerns of the wild honey gatherers locally known as mamuhagay.
Specifically, it hoped to ascertain the following: socio-economic profile of the mamuhagays; manner of harvesting wild honey; economic value of wild honey ; and potentials of and issues related to wild honey harvesting.
MATERIALS AND METHODS
This research is a descriptive study using survey as primary method of data gathering. A structured survey questionnaire was utilized to gather information based on the study objectives. A list of known mamuhagays from barangays Owac and Subayon in Bilar, Bohol was made during the preliminary meetings with the barangay leaders and officials. A total of 65 respondents were pre-identified prior to actual conduct of the survey. The field technician together with the trained local researchers conducted the survey among the known wild honey gatherers. All identified mamuhagays from the list were interviewed. Focus group discussions (FGDs) and interview with leaders of the wild honey gatherers were also done. Transcripts of the FGDs were used to further deepen and analyze the potentials and issues surrounding their livelihood. Research ethics procedures were followed and informed consent was obtained for each respondent.
RESULTS AND DISCUSSIONS

The Wild Honey Gatherers
Wild honey gathering in Bilar has been a practice for decades. The wild honey gatherers recalled that their parents in the early 1960s had been doing the same trade. In particular, the mamuhagays of Subayon have been known in Bilar and nearby towns to roam the forests in search of putyukan. Almost half, or 49% of the profiled mamuhagays had been harvesting honey in the last five years, while 26% of them had been engaged in this kind of work for 6 to 10 years. A few (5%) of the wild honey gatherers had been in this trade for more than 20 years already. Location, Gender and Age Group There were 65 active wild honey gatherers in the study area, forty were from barangay Subayon and twenty five were from barangay Owac. Sixty three of the respondents were males, while only two were females. In terms of age group, 75% of the wild honey gatherers were 40 years old and below while only 25% were above 40 years old. The profile showed that many of the mamuhagays were mostly young men in their early 20s and 30s.
Highest Educational Attainment. In terms of educational status, majority (66%) had reached elementary level, a few (17%) had reached high school level. Another few of them (8%) graduated elementary and very few (2%) graduated high school or reached college level (2%) while 5% had no formal schooling at all.
Main Source of Income. Wild honey gathering was not their main source of income. Majority of them indicated that they engaged in this activity to augment their family income. The survey showed that 33% of them considered farming as their main source of livelihood while the rest (67%) were engaged in low skilled work such as food vending, carpentry, seasonal farm workers and laborers. Note: *10 were students, 2 had no jobs at all **there were 24 HHs with migrant workers. A total of 52 migrant members were away, working and sending money to their family at home.
An annual income estimate of families of the 65 mamuhagays as shown in Table 3 indicates a total of PhP1,071,900.00 or an annual average of PhP16,490.00 per year. It also reveals that 40% of the households had family members who were migrant workers and were sending remittances, which accounted for at least 45% of the total estimated income of the households. This finding is consistent with previous research in Subayon which showed that 48% of the total community income came from remittances of family members working outside the community (UBCDFI PACAP SLNRMP 2007) . What was considered as primary source of income of the respondents accounted 39% of the total annual income estimates. It further shows that the percentage share of wild honey gathering was at least 17% of the total income of the families.
A close look of Table 3 shows that migrant worker remittances ranked as number one source of family income per year, followed by income from farming/seasonal labor and other skilled work. Among 24 households with migrant family members, an average of 2 members per household were earning income outside the community. Many of these migrant workers were in Manila, Cebu and Tagbilaran City, Bohol who mostly worked as house helpers, yaya's or security guards.
Poverty Indicator Information
House ownership and housing condition. Data reveals that all wild honey gatherers owned their houses. Almost all indicated that their roofs were made of galvanized iron. It can be noted that houses of wild honey gatherers were generally made of mixed galvanized iron and light materials.
Electricity. Sixty per cent of the wild honey gatherers had electrical connections while 40% had none.
Type of toilet. The majority (74%) had water-sealed toilets. Twenty two percent had open-pit, while 5% had no toilet at all.
Access to drinking water. Almost all households (97%) indicated that their source of drinking water was from a piped water system. However, it can be noted that there are still 35% of households in Subayon who have to travel at least 250 meters to half a kilometer to fetch drinking water from the communal tapstand of the piped water system.
Wild Honey Gathering Practices in Bilar
The mamuhagays worked in groups in search of honey. A group is often composed of 3 to 5 members for each hunting activity. They roam the forests of RSPL and the LWFR. These forests straddle the mountain ranges that cover the 12 municipalities namely: Bilar, Batuan, Loboc, Sevilla, Balilihan, Catigbian, Sagbayan, Carmen, and Butuan.
Their day starts at dawn before 6 a.m. They roam the surrounding forests the whole day and return to their communities in the late afternoon with their honey harvests. During the peak months, the honey gatherers reach many parts of these forests where they look for hives to harvest.
Experienced honey gatherers have acquired the indigenous knowledge and skills in tracking wild honey hives. They use plants such as hibi-hibi that bees forage upon early in the morning to guide them in locating the direction of bee hives as well as estimate the distance that they need to cover to look for them. Most of them know which type of trees the hives can often be found. Years of doing this trade has also given them skills in visually identifying which hives are full of honey and which ones are already wasted. Whenever they see a hive, they immediately collect the honey that they can find from the hive. They subscribe and respect the code that nobody owns a particular beehive, thus when a team discovers a hive, they immediately harvest the honey. Whenever the mamuhagays spot a hive, they produce smoke to drive away the wild bees by lighting a torch consisting of young coconut leaves mixed with dried leaves. Thereafter, a member will climb the tree and approach the hive, bringing the smoking torch to further drive the wild bees, cut the head of the hive and lower it down to the other team members who wait on the ground. They gather the honey and destroy or leave the honeycomb behind. Then they proceed to look for another hive and do the same procedure until all their containers are full or until they decide to go back to their home base. The mamuhagays harvest honey only from hives which are full. A big hive can store up to 3 to 5 gallons of honey. Each gallon has an estimated one kilo of beeswax locally known as "talo" which they leave behind as they see no income from it or they don't know anyone who buys them. Figure 3 above shows the graphic pattern of honey harvesting and volume harvested in 2008. It reveals that March was the peak month when the mamuhagays were able to harvest 17 gallons of honey. Although the harvesting of honey is generally done throughout the year, it was noted however that March and April were the peak seasons when at least 40-50% of the total annual honey harvests were collected. Forest trees start to flower in January, thus by March and April, most hives are full, hence several gatherers roam the forests during these months. The pattern also indicates that July to November were low gathering months because these are often the rainy season. 3  6  3  3  7  2  2  8  5  1  6  10  1  9  10  20  12  1  5  6  15  3  3  20  1  1  25  1  1   Grand Total  30  18  21  69   Table 4 above shows the estimated volume of honey gathered and the number of days spent by each group. The data reveals that they were able to harvest at least 69 gallons in 2008. Those groups who spent more time roaming the forests were those who harvested more honey. The number of days spent by each group varies according to the months or season. More groups do honey hunting on peak months. Table 5 above shows the major market outlets of the harvested wild honey and the total net income earned which was PhP 174,190 pesos. Before 2007, the mamuhagays individually peddled their harvested honey in the surrounding barangays or towns. Some also brought their harvests to their regular "suki" in the town centers in Bilar and nearby markets. When UBCDFI, through its PACAP and PTFCF projects provided capital seed fund to the community cooperatives to buy wild honey, several of them started selling their products to the cooperatives. The cooperatives packaged the wild honey in bottles with printed labels bearing their name. Wild honey is often sold either in bottles called lapad or in gallons. The price of a bottle of honey (375 ml) is sixty pesos (PhP 60.00) while a gallon is sold at six hundred pesos (PhP 600.00.).
Harvesting Pattern and Volume
Packaging and Marketing of Wild Honey
Analysis of the Potentials and Issues in Wild Honey Harvesting
Wild honey gathering provided several poor rural households in Bilar with cash income. The job requires no capital but only skill and hard labor. It can as well be difficult and exposes the gatherers to risks and dangers. The lure of the immediate income that it can bring at the end of the day has been the incentive to many gatherers who have been in this trade for years. In the interview and FGD with a group of mamuhagays in Subayon, they revealed that there is an increasing number of community members who gather wild honey. Even young boys and students are joining them. They experienced cashing in money after a successful day of roaming the forest.
Subayon and Owac, Bilar are predominantly poor rural communities where subsistence farming has been the main livelihood. Being located along the periphery of the forests, community residents are bound to take advantage of the resources that they can get from the forests to earn a living. Many of these gatherers have traditionally depended on the bounties that those WHB in particular the "Putyukan" bring especially during peak harvest seasons. Their previous practice of wild honey gathering before they were trained have been found to have caused some incidence of forest fires.
The mamuhagays in Bilar earned income by vending or peddling the honey that they gathered. Currently, selling their honey through the cooperatives has helped lessen the cost of selling their product but does not necessarily increase the income potentials from honey. In nearby Tagbilaran City, a known honey-based business sells processed and packaged honey from cultured honeybees at PhP250.00 per 200ml. Compared to the price of wild honey which is PhP60.00 a bottle of 375ml. there is a high disparity in the pricing. This provides a good case to look into the possibility of processing and packaging wild honey products that can yield higher income and more incentive to wild honey gatherers. The potential for the wild honey cottage industry can be explored with the view of adding value to current wild honey, thus providing additional income to the families.
Furthermore, the wild honey gatherers leave beeswax which is an important raw material. The absence of information and technology on its utilization potentials have resulted to wastage. Many products can be made out of beeswax. But given the "non-cash" nature of the product and the absence of immediate market, this material had been left to "rot" on the forest floors. It is estimated that a gallon of honey is produced from at least a kilo of beeswax. There is therefore a great potential for utilizing a sizeable amount of beeswax in the forests for other wild honey by-products in the future. The challenge is bringing the technology to the community and creating the local market for these products.
Another potential for wild honey gathering is the idea that it can be linked to the ecological tourism industry. In other Asian countries such as India, Indonesia and Malaysia, traditional wild honey gathering has been packaged as an ecological tourism activity (Kevan 1995) . Tourists join the team as they roam the forest and harvest hives thereby earning additional income as tour guides and other community services that can be offered. Bohol being an ecological tourism province can look at the feasibility of this package tour in the future.
Finally, the organized wild honey gatherers in Bilar have seen the important link of the wild honeybees and the need for forest protection. This is indeed a framework by which many development groups hope to promote, the fact that communities along forest lines should protect the forest because it has become a source of livelihood.
However, the increasing number of honey hunters can be a cause of alarm. Key question that had been raised in literature review remains to be looked into, that is: "Will the increasing honey hunting activities affect the sustainability of population of the Apis dorsata or putyukan?" Oldroyd and Nanork (2009) in their research on Conservation of Asian Honeybees found out that continued and unregulated honey hunting has indeed affected the population of Apis dorsata in many Asian tropical forests thereby affecting their abilities to help in the pollination process. The lack of knowledge and information on the critical parameters for honeybee population, in the case of the Apis dorsata or putyukan, may cause over extraction. Oldroyd and Nanork argued that even if the rate of harvesting remains the same, the population may be driven to extinction.
